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[JP,09-064662,A] 
CLAIMS 



[Claim(s)] 

[Claim 1] The differential circuit of **** 1 which has 
the 1st current source which answers supply of the 1st 
bias voltage and operates, answers and carries out a 
differential amplifier to supply of the 1st phase assistant 
input signal, and outputs the 1 st differential signal. The 
1st amplifier which consists of the complementary 
MOS transistor circuit containing the 1st output circuit 
which has the 2nd current source which answers supply 
of the 1st bias voltage of the above, and operates, 
answers supply of the 1st differential signal of the 
above, and outputs the 1st output signal. The 2nd 
differential circuit which has the 3rd current source 
which answers supply of the 1st bias voltage of the 
above, and the 2nd bias voltage of reversed polarity, 
and operates, answers and carries out a differential 
amplifier to supply of the 2nd input signal of the 
complementation, and outputs the 2nd differential 
signal. The 2nd amplifier containing the 2nd output 
circuit which consists of the complementary MOS 
transistor circuit which has the 4th current source 
which answers supply of the 2nd bias voltage of the 
above, and operates, answers supply of the 2nd 
differential signal of the above, and outputs the 1st 
output signal of the above, and the 2nd output signal of 
reversed polarity. It is the operational amplifier 
equipped with the above, and while receiving supply of 
the 1st and the 2nd power supply and generating each 
of the above 1st and the 2nd bias voltage, it is 
characterized by having the bias voltage generating 
circuit which answers supply of a control signal and 
performs output of these [ 1st ] and the 2nd bias voltage, 
and control of a halt 

[Claim 2] The operational amplifier according to claim 
1 characterized by providing the following. The 1st 
which common connection of each gate comrade was 
made, the aforementioned bias voltage generating 
circuit received supply of the aforementioned control 
signal, made common connection of each drain 
comrade, and connected each source to the above 1st 
and the 2nd power supply, respectively, the 1st of the 
2nd conductivity type, the 2nd transistor. The 3rd 
transistor of the 1st conductivity type which connected 
the source to the 1st power supply of the above, and 
connected the drain to the drain of the 1st transistor of 
the above for the gate at the 1st joint, respectively. The 
control section which is equipped with the 4th 
transistor of the 2nd conductivity type which received 
supply of the aforementioned control signal in the gate, 



connected the source to the 2nd power supply of the 
above, and connected the drain to the 2nd joint, 
respectively, answers the 1st of the aforementioned 
control signal, and the 2nd level, and performs the 
above 1st, generating of the 2nd bias voltage, and 
control of a halt. The 5th transistor of the 1st 
conductivity type which made common connection of 
the gate and the drain and connected the source to the 
1st power supply of the above at the 1st joint of the 
above, respectively, The 6th transistor of the 1st 
conductivity type which received supply of the 
aforementioned control signal in the gate, connected 
the source to the 1st joint of the above, and connected 
the drain to the 2nd joint of the above, respectively, The 
bias generating section which is equipped with the 7th 
transistor of the 2nd conductivity type which made 
common connection of the gate and the drain and 
connected the source to the 2nd joint of the above at the 
2nd power supply of the above, respectively, and 
outputs the above 1st and the 2nd bias voltage to each 
of the above 1 st and the 2nd joint. 
[Claim 3] The operational amplifier according to claim 
2 characterized by the 8th transistor preparation ****** 
of the 2nd conductivity type by which the 
aforementioned bias generating section made common 
connection of the gate with the gate of the 3rd transistor 
of the above instead of the 6th transistor of the above, 
and connected the source to the 2nd joint of the above, 
and it connected the drain to the 1st joint of the above, 
respectively. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this 
invention relates to the operational amplifier suitable 
for the liquid crystal display drive which consists of 
two or more amplifying circuits of especially CMOS 
composition about an operational amplifier. 
[0002] 

[Description of the Prior Art] In recent years, the 
analog circuit which consists of the CMOS transistor 
used abundantly by the digital circuit uses mostly, and 
is, and an operational amplifier is in one of them. The P 
type amplifier which makes a P channel transistor a 
current source fundamentally, and the N type amplifier 
which makes an N channel transistor a current source 
exist in this kind of operational amplifier. 
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[0003] For example, when rapidity is required from the 
standup of a driving signal, and falling both directions 
like a liquid crystal display (LCD) drive circuit, the 
above-mentioned demand rapidity can be attained by 
taking sole possession of each amplifier of P type to N 
type and falling to a standup. 

[0004] When drawing 3 which shows an example of the 
drive wave of LCD is referred to, each voltage level for 
a LCD drive consists of the LCD lighting voltage 
VLCD and VSS (=0) and two astigmatism LGT level 
VL1 and VL2, and a LCD drive circuit supplies the 
voltage of VLCD-VSS during the lighting, and it 
supplies the voltage of VL1-VL2 during the 
astigmatism LGT. A LCD drive circuit supplies the 
wave of each above-mentioned voltage level using an 
operational amplifier. It can drive enough by using the 
operational amplifier of only the amplifier of P type or 
N type for the drive of the usual LCD. However, in the 
case of LCD of a big screen and a high definition, the 
load-carrying capacity of each operational amplifier for 
a drive also becomes [ each line and the number of 
pixels per train / many / therefore ] greatly, for example, 
if P type amplifier is used, in the standup first transition 
from voltage-level VL2 to VL1 of the drive wave 
corresponding to the time of OFF of the N channel 
transistor of an output circuit As a dotted line shows, 
before a wave's becoming blunt and reacliing voltage- 
level VL1, these periods T1-T2 and T3 - T4 grade are 
completed, and normal voltage-level VL1 is not 
obtained. Consequently, the fault that the graphic 
character of LCD etc. flickers and it is visible arises. 
For this reason, the operational amplifier which takes 
sole possession of the above-mentioned N type 
amplifier in the drive of the standup of a drive wave 
conventionally, and takes sole possession of the above- 
mentioned P type amplifier in the drive of falling 
conventionally, respectively was used. 
[0005] If drawing 4 (A) which is the circuit diagram 
showing an example of the 1st conventional operational 
amplifier which consists of fundamental P type and N 
type each amplifier, and (B) are referred to The bias 
circuit 8 which the amplifier 20 of P type shown in (A) 
receives supply with power supplies VDD and VSS, 
and outputs bias voltage VP, The differential circuit 3 
which receives supply with power supplies VDD and 
VSS and bias voltage VP, answers and carries out a 
differential amplifier to supply of the input signals S 
and BS of the complementation, and outputs Signal PS, 
It has the output circuit 4 which receives supply with 
power supplies VDD and VSS and bias voltage VP, 
answers supply of Signal PS, and outputs an output 
signal OP 

[0006] A bias circuit 8 is equipped with the P channel 
type transistor P81 which carried out the series 



connection, and the N channel type transistor N81 
among power supplies VDD and VSS. 
[0007] The P channel type transistor P31 for current 
sources with which the differential circuit 3 connected 
the source to the power supply VDD, and connected the 
gate to Bias VP, respectively, The transistors P32 and 
P33 of the P channel type which constitutes a 
differential pair, makes common connection of each 
source, connects with the drain of a transistor P31, and 
receives supply of Signals S and BS in the gate, 
respectively, The current Miller circuit which is an 
active load Constitute and the gate and the drain which 
made **** connection To the drain of a transistor P32, 
the source It has the transistor N32 which connects the 
gate to the gate of a transistor N3 1, connects the source 
to a power supply VSS for N channel type the transistor 
N31 and drain which connected with the power supply 
VSS, respectively, respectively, and outputs Signal PS 
to the drain of a transistor P33 from a drain. 
[0008] The transistors P41 and N41 of P which an 
output circuit 4 constitutes the transfer gate, makes 
common connection of the source comrade, receives 
supply of Signal PS, makes common connection of the 
drain comrade, connects it to the end of a capacitor C4 1 , 
and receives supply of power supplies VSS and VDD 
in the gate, respectively, and N each channel type, Hie 
transistors P42 and N42 of P which constituted the 
output amplifier, the source connected to power 
supplies VDD and VSS, and the gate connected to Bias 
VP and Signal PS, respectively, and made common 
connection of each drain comrade, and was connected 
at the other end and the output terminal TP of a 
capacitor C41, and N each channel type, It has a 
capacitor C41. 

[0009] The amplifier 50 of N type shown in drawing 4 
(B) is equipped with the bias circuit 9 which receives 
supply with power supplies VDD and VSS, and outputs 
bias voltage VN, the differential circuit 6 which 
receives supply with power supplies VDD and VSS and 
bias voltage VN, answers and carries out a differential 
amplifier to supply of the input signals Q and BQ of the 
complementation, and outputs Signal NQ, and the 
output circuit 7 which receives supply with power 
supplies VDD and VSS and bias voltage VN, answers 
supply of Signal NQ, and outputs an output signal ON. 
[0010] A bias circuit 9 is equipped with the P channel 
type transistor P91 which carried out the series 
connection, and the N channel type transistor N91 
among power supplies VDD and VSS. 
[0011] The N channel type transistor N61 for current 
sources with which the differential circuit 6 connected 
the source to the power supply VSS, and connected the 
gate to Bias VN, respectively, The transistors N62 and 
N63 of the N channel type which constitutes a 
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differential pair, makes common connection of each 
source, connects with the drain of a transistor N61, and 
receives supply of Signals Q and BQ in the gate, 
respectively, The current Miller circuit which is an 
active load Constitute and the gate and the drain which 
made **** connection To the drain of a transistor N62, 
the source It has the transistor P62 which connects the 
gate to the gate of a transistor P61, connects the source 
to a power supply VDD for P channel type the 
transistor P31 and drain which connected with the 
power supply VDD, respectively, respectively, and 
outputs Signal NQ to the drain of a transistor N63 from 
a drain. 

[0012] The transistors P71 and N71 of P which an 
output circuit 7 constitutes the transfer gate, makes 
common connection of the source comrade, receives 
supply of Signal NQ, makes common connection of the 
drain comrade, connects it to the end of a capacitor C71, 
and receives supply of power supplies VSS and VDD 
in the gate, respectively, and N each channel type, 
Constitute an output amplifier, and the source connects 
with power supplies VSS and VDD, the gate connects 
with Bias VN and Signal NQ, respectively, and 
common connection of each drain comrade is made. It 
has N and P each channel type the transistors N72 and 
P72 and capacitor C71 which were connected at the 
other end and the output terrninal TN of a capacitor 
C71. 

[0013] Next, if operation of the 1st conventional 
operational amplifier is explained with reference to 
drawing 4 (A) and (B), first, with the amplifier 20 of P 
type, a bias circuit 8 will generate the bias voltage VP 
determined from each size of each gate width [ of 
transistors P81 and N81 ] W, and channel-length L, and 
will supply each of a differential circuit 3 and an output 
circuit 4. Each of the transistor P31 of a differential 
circuit 3 and the transistor 42 of an output circuit 4 
answers supply of bias voltage VP, operates as a current 
source, respectively, and operates each circuit of these 
differential circuits 3 and an output circuit 4. A 
differential circuit 3 amplifies the voltage difference of 
input signals S and BS, outputs Signal PS, and supplies 
it to an output circuit 4. The transistor N42 of an output 
circuit 4 answers supply of Signal PS, is amplified, and 
outputs an output signal OP to an output terrninal TP 
[0014] In the amplifier 50 of N type, supply of that bias 
voltage serves as VN and Signals Q and BQ is received, 
and also operation of the above-mentioned P type 
amplifier and reversed polarity is performed, and an 
output signal ON is outputted to an output terrninal TN. 
[0015] By intercepting bias voltage at the time of an 
inoperative for the reduction in the consumed electric 
current of this kind of operational amplifier If drawing 
5 which attaches reference characters/number common 



to drawing 4 and a common component, and shows 
similarly the 2nd conventional operational amplifier 
given in JP,2-33206,A (reference 1) which intercepts an 
output circuit with a circuit diagram is referred to This 
conventional operational amplifier to drawing 3 and the 
common differential circuit 6 In addition, the bias 
circuit 15 which answers the level of a control signal C 
and performs generating and a halt of bias voltage VN 
while receiving supply with power supplies VDD and 
VSS and outputting bias voltage VN, The level shift 
circuit 16 which shifts the level of Signal NQ and 
outputs Signal SQ, While receiving supply of power 
supplies VDD and VSS and bias voltage VN **, 
amplifying Signal NQ and outputting an output signal 
ON, it has the output circuit 17 which answers the level 
of a control signal D and controls the output and 
interception of an output signal ON. 
[0016] Next, if operation of the 2nd conventional 
operational amplifier is explained with reference to 
drawing 5 , in order to consider as a normal operating 
state first, the level of the control signal C of the 
control terminal TC is set as power supply VDD level, 
and the control signal D of the control terminal TD is 
set as power supply VSS level, respectively. A 
transistor P151 will be in an OFF state, N151 will be in 
an ON state, and a bias circuit 15 supplies the bias 
voltage VN determined with transistors PI 52, N152, 
and N153. Both the transistors P172 and N171 that 
constitute the transfer gate will be in an ON state, and 
an output circuit 17 supplies the output signal SQ of a 
level shift circuit to the gate of a transistor N173 via 
these transistors PI 72 and N171. Moreover, transistors 
PI 73 and N172 will be in an OFF state, and the same 
operation as the output circuit 7 of the 1st conventional 
operational amplifier which changed into the high 
impedance state and was mentioned above is performed 
between the gate of a transistor PI 74, and a power 
supply VDD, or between the gate of a transistor N173, 
and a power supply VSS. 

[0017] Next, in order to consider as low consumed- 
electric-current operating state, the level of a control 
signal C is set as power supply VSS level, and a control 
signal D is set as power supply VDD level, respectively. 
A transistor P151 will be in an ON state, N151 will be 
in an OFF state, therefore a transistor PI 52 will be in 
an OFF state, and current does not flow but, as for a 
bias circuit 15, as for bias voltage VN, it becomes equal 
to the threshold voltage of a transistor N153 at 
transistors N152 and N153. Since the transistor N61 of 
a differential circuit 6 and the transistor N161 of the 
level shift circuit 16 will be in an OFF state and the 
drain of transistors P62 and N61 will be in a high 
impedance state, the level of an output signal NQ stops 
thereby, becoming settled in a differential circuit 6. In 
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an output circuit 17, the transfer gate which consists of 
transistors PI 72 and N171 will be in an OFF state, and 
intercepts the signal SQ from the level shift circuit 16. 
Moreover, each of transistors P173 and N172 will be in 
an ON state, and intercepts transistors P174 and N173 
by supplying power supplies VDD and VSS to each 
gate, respectively. 

[0018] Although the 2nd above-mentioned 
conventional operational amplifier explained only N 
type amplifier, naturally the P type amplifier which 
made the conduction type of a transistor reverse like the 
1st conventional operational amplifier is also used. 
[0019] 

[Problem(s) to be Solved by the Invention] In order to 
equip in parallel the conventional 1st mentioned above 
and the 2nd operational amplifier with the amplifier of 
the mold of both P and N which contain a bias circuit 
independently, respectively, they had the fault that the 
consumed electric current of a bias circuit became 
large. 

[0020] Moreover, since it had an independent bias 
circuit respectively, there was a fault that chip area 
increased. 

[0021] The purpose of this invention is to offer the 
operational amplifier which can reduce chip area while 
reducing the consumed electric current containing a 
bias circuit. 
[0022] 

[Means for Solving the Problem] The differential 
circuit of **** 1 which the operational amplifier of this 
invention has the 1st current source which answers 
supply of the 1st bias voltage and operates, answers and 
carries out a differential amplifier to supply of the 1 st 
input signal of the complementation, and outputs the 
1st differential signal, The 1st amplifier which consists 
of the complementary MOS transistor circuit 
containing the 1st output circuit which has the 2nd 
current source which answers supply of the 1st bias 
voltage of the above, and operates, answers supply of 
the 1st differential signal of the above, and outputs the 
1st output signal, The 2nd differential circuit which has 
the 3rd current source which answers supply of the 1st 
bias voltage of the above, and the 2nd bias voltage of 
reversed polarity, and operates, answers and carries out 
a differential amplifier to supply of the 2nd input signal 
of the complementation, and outputs the 2nd 
differential signal, Have the 4th current source which 
answers supply of the 2nd bias voltage of the above, 
and operates, and supply of the 2nd differential signal 
of the above is answered. In an operational amplifier 
equipped with the 2nd amplifier containing the 2nd 
output circuit which consists of the complementary 
MOS transistor circuit which outputs the 1st output 
signal of the above, and the 2nd output signal of 



reversed polarity While receiving supply of the 1st and 
the 2nd power supply and generating each of the above 
1st and the 2nd bias voltage, it has the bias voltage 
generating circuit which answers supply of a control 
signal and performs output of these [ 1st ] and the 2nd 
bias voltage, and control of a halt, and is constituted. 
[0023] 

[Embodiments of the Invention] If drawing 1 which 
attaches reference characters/number common to 
drawing 4 and a common component, and shows the 
form of operation of this invention with a circuit 
diagram similarly is referred to, next, the operational 
amplifier of the form of this operation shown in this 
drawing It adds to the amplifier 5 containing the 
amplifier 2 containing the 1st amplifier 20, 
conventional common differential circuit 3, and 
conventional output circuit 4 of P type of an operational 
amplifier, the amplifier 50 of N type, the common 
differential circuit 6, and an output circuit 7. While 
receiving supply of power supplies VDD and VSS and 
outputting bias voltage VP and VN, it has the bias 
circuit 1 which answers the level of a control signal E 
and performs generating and a halt of bias voltage VP 
and VN. 

[0024] A bias circuit 1 is equipped with the control 
section 11 which answers the level of a control signal E 
and controls generating and a halt of bias voltage VP 
and VN, and the bias section 12 which generates bias 
voltage VP and VN. 

[0025] P and the N channel type transistors Pll and 
Nil which the control section 11 received supply of a 
control signal E in the gate which made common 
connection, made common connection of each drain 
comrade, and connected each source to power supplies 
VDD and VSS, The P channel type transistor P12 
which connected the source to the power supply VDD 
and connected the drain to the drain of a transistor Pll 
for the gate at Joint P, respectively, It has the N channel 
type transistor N12 which received supply of a control 
signal E in the gate, connected the source to the power 
supply VSS and connected the drain to Joint N, 
respectively. 

[0026] It has the P channel type transistor P14 which 
received supply of a control signal E in the P channel 
type transistor PI 3 with which the bias section 12 made 
common connection of the gate and the drain, and 
connected the source to Joint P at the power supply 
VDD, respectively, and the gate, connected the source 
to Joint P and connected the drain to Joint N, 
respectively, and the N channel type transistor N13 
which made common connection of the gate and the 
drain and connected the source to the power supply 
VSS at Joint N 

[0027] Next, if operation of the form of this operation 
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is explained with reference to drawing 1 , at the time of 
normal operation, the level of a control signal E is first 
set as supply voltage VSS, a transistor PI 1 will be in an 
ON state, and a transistor Nl 1 will be in an OFF state. 
Thereby, since supply voltage VDD is supplied to the 
gate and the voltage VGS between the gate sources is 
set to OV, a transistor P12 will be in an OFF state. 
Moreover, since supply voltage VSS is supplied to the 
gate and the voltage VGS between the gate sources is 
set to OV, a transistor N12 will be in an OFF state 
similarly. Furthermore, since supply voltage VSS is 
supplied to the gate and the voltage VGS between the 
gate sources serves as VP, a transistor PI 4 will be in an 
ON state. Consequently, the gate drain of a transistor 
PI 3 and the source of a transistor PI 4 by which diode 
connection was made serve as this potential, and 
generate the potential bias voltage VP in this joint P. 
This voltage VP serves as a value by the voltage drop 
lower than a power supply VDD by the bias current of 
a transistor P13. On the other hand, each drain of 
transistors P14 and N13 serves as this potential, and 
generates bias voltage VN in this joint N. This voltage 
VN serves as a value by the voltage drop higher than a 
power supply VSS by the bias current of the transistor 
N13 by which diode connection was made. 
[0028] Next, these amplifier 2 and 5 will be in 
operating state by supplying bias voltage VP to the gate 
of the transistors P31 and P42 of the differential circuit 
3 of amplifier 2, and an output circuit 4, and supplying 
bias voltage VN to the gate of the transistors N61 and 
P72 of the differential circuit 6 of amplifier 5, and an 
output circuit 7. 

[0029] Next, at the time of low consumed-electric- 
current operation, the level of a control signal E is set 
as supply voltage VDD, a transistor Pll will be in an 
OFF state, and a transistor Nil will be in an ON state. 
Thereby, supply voltage VSS will be supplied to the 
gate, a transistor P12 will be in an ON state, and the 
level of a drain serves as supply voltage VDD. Thereby, 
since supply voltage VDD is supplied to the gate and 
the voltage VGS between the gate sources is set to OV, 
a transistor P13 will be in an OFF state. Moreover, 
since the source serves as supply voltage VDD level, 
supply voltage VDD is supplied to the gate and the 
voltage VGS between the gate sources is set to OV, a 
transistor P14 will be in an OFF state. Furthermore, the 
drain which supply voltage VDD would be in the ON 
state at the gate since the voltage VGS between the gate 
sources was set to VDD by being supplied, and 
connected the transistor N12 to Joint N serves as VSS 
level. Since the level VSS and the source of Joint N are 
VSS, the gate will be set to OV, and the voltage VGS 
between the gate sources of a transistor N13 will be in 
an OFF state. Therefore, in a bias circuit 1, since a 



transistor P14 is an OFF state, transistors PI 3 and N13 
are intercepted, and a bias current does not flow 
Moreover, bias voltage VP and VN serves as VDD VSS, 
respectively. 

[0030] Next, if the bias voltage VP of supply voltage 
VDD level is supplied to the gate of the transistors P31 
and P42 of the differential circuit 3 of amplifier 2, and 
an output circuit 4, operation will be stopped as follows, 
respectively. First, since the level of the source of a 
transistor P31 is supply voltage VDD from the first 
when level VDD is supplied to the gate of a transistor 
P3 1 , the voltage between the gate sources will be set to 
0, and will be in an OFF state. Therefore, the supply of 
current to the differential pair transistors P32 and P33 
and the load transistors N31 and N32 stops, and the 
impedance of the drain common node of transistors P33 
and N32 rises, therefore the potential of this joint, i.e., 
the level of Signal PS, becomes unfixed. Moreover, 
since the level of the source of this transistor P42 is 
supply voltage VDD from the first when voltage VDD 
is supplied to the gate of a transistor P42, the voltage 
between the gate sources will be set to 0, and will be in 
an OFF state. Thereby, the discharge current over an 
output terminal TP is intercepted. 
[0031] Similarly, if the bias voltage VN of supply 
voltage VSS level is supplied to the gate of the 
transistors N61 and P72 of the differential circuit 6 of 
amplifier 5, and an output circuit 7, it will become 
amplifier 2 and reversed polarity, and also deed 
operation is stopped for the same operation. That is, a 
transistor N61 will be in an OFF state, the supply of 
current to the differential pair transistors N62 and N63 
and the load transistors P61 and P62 stops, the 
impedance of the drain common node of transistors 
N63 and P62 rises, and the level of Signal NQ becomes 
unfixed. Moreover, a transistor N72 will be in an OFF 
state, and the sink current from an output terminal TN 
is intercepted. 

[0032] Next, when drawing 2 which drawing 1 and a 
common component attach a common character, and 
shows similarly bias circuit 1A of the form of operation 
of the 2nd of this invention with a circuit diagram is 
referred to, the difference with the form of the 1st 
operation of a **** of bias circuit 1A shown in this 
drawing is having bias section 12A which has the N 
channel type transistor N14 which made common 
connection of the gate with the gate of a transistor P12 
instead of the transistor PI 4. 

[0033] About operation, it is the same as that of the 

form of the 1st operation. 

[0034] 

[Effect of the Invention] As explained above, the 
operational amplifier of this invention By having the 
bias voltage generating circuit which answers supply of 
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a control signal E and performs output of these bias 
voltage VP and VN, and control of a halt while 
generating each of the 1st and the 2nd bias voltage VP 
and VN Since normal operation and low consumed- 
electric-current operation can be changed while 
supplying the bias of P and N car type amplifier by the 
single bias circuit, there is an effect of reducing the 
consumed electric current at the time of operation 
needed by two or more bias circuits and that both chip 
area is reducible. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] It is the circuit diagram showing the 
gestalt of operation of the 1st of the operational 
amplifier of this invention. 

[Drawing 2] It is the circuit diagram of a bias circuit 

showing the gestalt of operation of the 2nd of the 

operational amplifier of this invention. 

[Drawing 3] It is the wave form chart showing an 

example of the LCD drive wave by the operational 

amplifier. 

[Drawing 4] It is the circuit diagram showing an 
example of the 1st conventional operational amplifier. 
[Drawing 5] It is the circuit diagram showing an 
example of the 2nd conventional operational amplifier. 
[Description of Notations] 

1, 1A, 8, 9, 15 Bias circuit 

2, 5,20, 50 Amplifier 

3 Six Differential circuit 
4, 7, 17 Output circuit 

1 1 Control Section 

12 Bias Section 

16 Level Shift Circuit 

N11-N14, N31, N32, N41, N42, N61-N63, N71, N72, 
N151, N152, N171-N173, P11-P14, P31-P33, P41, P42, 
P61, P62, P71, P72, P151-P153, P171-P174 Transistor 

* NOTICES * 

Japan Patent Office is not responsible for anydamages 
caused by the use of this translation. 
1 .This document has been translated by computer. So 
the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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i=(ss l r Mulcts urn 1 *>? z &m 1 

TiSf^r-Slg 2 0>S3fU5£* L mum 1 ©MiSIf #<D« 

mus&t. mum 1 ©A^7xiEta«tt©i2a)A 

LfflMa)^ 2 OA^ffi^ro^lciSS LtlltgtS Lis 

2©Mi!j<i#$a^-r-5ie2(»M»iHiss<k. friEm2© 

* LmUm 2 WM»)1i#<7)«!f&lciSS LTffilB^ 1 (DM 

t> t mm it « 2 a> a t> m% & as t> -r -5 ti mm m o 

s h5>^x-5f@SS*^)«-5B2fl>ai^|ElSSt^t;|g 
11, fg2(DB^ro&!ifc£gW-liiJfBSfM . f2©yU7 
L-CC*vS>3M . &2(&/\VTXmi±;<7>ib:&*5J:tffl?.it 

[IS30S2] tfjfEA-f7XBl±S§±[s]if&A<. =&*a>y 
<D KU-f >l^;S£;ftffiftlSL#*0>V-X£flr5E1£ 1 . 

m2rosjS(=^tt^^ufcig 1 . m2<o^asi(Dm 

I, $2(0 h^VvX* y- h-*fIfE^1 0) h7> 

£!& 1 OSff/Sl^ft^KfgH LfcSfS 1 0)^^Ua>H 3 <D 

-X^fF!Em2<OB5llC h*L^>£m2©ij5£|C^:h.^ 
tlffiSL-fcf2©iIIffll4© ^>vX$i:£« 

II, ^2 0)/WTXSJ±a>*±fc<fet;f?ih(0*l|^l£ft 

V—x SIMMS 1 <0«»=y— hi Ku-f 
LTIMB* 1 ©»jftI=**l-e*l»«LfcJlt 1 COSSmSfcO 
f5©h7>-^^i, H=IMB*«HM©«** 
glf V— X£l)MB1& 1 0)05 j£l= KU>f >£HMEt&2tf>@j 

jsi=**i«t»« ufcis 1 ommmnm e a> h 7 v vx 

V-X £«ME!S 2 ©SiKC: y- h t KU-f>** 
Wf LTIMEIS 2 ©@i»SI=^*i.€*tJ£gE Lfcf2«>g 
m^C0m7<» h7>vX5t?M. SMESI1 , 12© 

Es^o^^icfiiEm 1 , m2(D/\V7-xsiE&ai*-r-5) 
/ UTxmit&t zmz.z> zt z tsmt-r sti&*ii 1 k 

[II*JS3] flME/Wrxse^aw. flifElse© 

>v?X $ <Dtt y h £HMB£ 3 <© h v >i>X * <D^r* 

- h£&ffi}£j$LV-X£liftffim2(Dgi5j&l:: h*U^>^ 

hmeis 1 o«jfti=**t^*i*«Lfc* zommmnna 



<D h 7 V vX * fit S Z. t £ i: -T & IS*JS 2 fEScW 

[0001] 

SSIISffl L fc;1SI?if*S!§l=liihr S . 
[0 0 0 2] 

OS l«7>vX^*^^>^S-5T^-P•9'lHlS&!b<^<ffiLU^t. 

t-T-SP^iitSSgi:. N^-V^-VUh^VvX^^miJSaS 

[0003] mis. jgss^s (lcd) wm\Bim 

l=»LTI±PSJ(»=&igtSSg^l|ffl-ri.ci:(- < fey. ±82 

^Siilt^a/S-e^-So 

[0 0 0 4] LCD0>SEi!liftff$<D-<5lJ^^-ria3^#^ 
-TSi:, LCDSESbffl<»«-BI±U/<;KiLCD^«-m)± 
VLCD. VSS (=0) fccfcl/2-D0)^^CTU-'<;UV 
L1, VL2frb^y, LCDffiiblHlSSlt^ilT^PBlirii 

vLCD-vss<niE£, $^nmrmzit\/ l 1 -v 

L2(D|EJMt5, L C DSB»lHlS&l*;1?tf*i<'S§g£ 
ffl^-CJiSE ! &Sl±U^<;KO;-S»*^-r-So SiffiCDLC 

d cosEi&ffl ic I* p m $. •& n m<om%&<r>*i-v>mm*& 
asmim^^ztiz^^+^nx'^^. l^l. 

mi£P£lii(SS£m^«ta32ilHlS&©N? 1 

■v^;u K^vvX'S'ro^-^B^ic^is-r^SEiiiaSfKroaE 

U^^UV L 2frf> V L 1 ^(DjtJiyfr^T?!*, &UXfF. 
©MbU1~T2, T3~T4^*<iis5TLjE , S;'feSEU 

tf>. «£3l£l*SEii«ma)jiJiyoSEibffl(c±|ENS!lgtSS§ 

^ 3t y <D8ESiiffl(=±iE p ai«n8$ **i?*immr 

[0 0 0 5] S*MtCP^fcJ:U:NS#tg1iSg<t:^b)a 
•5t£*roSfi 1 a>;1imigtSSIcD-«£^-rislSSE^fe-SI21 

4 (A) . (B) $#B8-T-5i:. (A) (r^-TPMroig 
♦5IS2 OliS^VDD, VSS<ha>#Sa££tfvNV7X 

S(Evp*di*-r-5/NVrxi5iss8<i:. maivDD, v 

5 S t jU 7X1E V P kCDm&Z&iftttfiiOXJim^ 

s. Bs<D«*&(=i3;gL-c^isii*SL<i^ps^tii*-r 

•&£!SlEl!&3i:. maSVDD, VS S<t /•C'fT'XSIEV 

p t ^ s itd-^ p s mm&nzmw l t aa *>m^o 
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[O 0 O 6] /U 7*l°JS&8(;J:m;!5VDD, VSS<tCO 
[0007] £K|[s]&3ti:* V-X$^VDD|cy- 

— h<t KL"T h7>vX^ p 3 2(DKH>i:v- 

VyX^N3 1 fccfctf KU>T>£ h7>vX^ P 3 3<7> 
KU-f >|CV- h£ h7>V^N3 1 CD<f— hlCV- 

^$Mvssi:Hf*i»»L KUW>3^6ffll#PS 

*ai*-r* h7>y^*N32ttiw. 

[0 0 0 8] U1*BI»4I*. h7>X77^-K*i* 

L^-H=f*LfilMVSS, VDDOftUifilt* 
P, N#ft^H©h7>vX^P4 1 ( N41t, 
ttl*iSB»*««UV— X3&<-5-*L-f*L«aVDD. VS 

Si:y-hM<if*iAV7^VP, m^-PSlc^tt^ 

C4 1 OffeiSttb^ag^T P(Ctt«LfcP. N#^** 
;H0h7>vX^P42, N42i, 3>f>t»-C4 

[0 0 0 9] HI4 (B) !C^-TN^C0iilSlt5 Oli. m 
3SVDD, VSSi<D««*ai+/WTX«HEVN*dl 
*t-6/^7X0B9i, SaVDD, VSS^AV7 
X«JEVNi(3!)«ttt*5lt«»a)A*l«#Q. BQfl)« 
tfclcPSS LT*»»« Lfi^- N Q Sffl*-r £^H)(5IS& 6 
MMVDD, VSS^/<-f7XlEVN<i:(0^S 

dJ;fcilE]&7<t:£fiS*_£o 
[0 0 1 0] /U7X®&9ltMMVDD, VSStCD 

iBccKWftiiLfcp^^^aia) h7>^P9 1 1 
[oo 1 1] mmm&eit. v-x$«svssicy- 

*J\,M h^>vX* N 6 1 *M»*1*fifc L#*<7>V 
-xSfti»«Lt h^>ixX$ N 6 1 (D K^>C8 

t^HOK7>vX^N6 2, N63<b, 7^fY^ 

— h<t KU-< h7>vX^ N620 Kl/OCV- 
X*«a8VDD|C**t-r*Ltt«LfcP^^*;US0) 
>yX$i P3 1 &£tfKL»f h^:>v>X£ N 6 3 0 
KU-f >(C>f— h£ h7>vX^ P 6 1 (D^r— hCV~ 
X £«£ V D D (C-?-*L-P*L«tt LKb^f >frib N Q 



^tU^-f^ h7>vX^ P 6 2i:Si^o 
[00 1 2] U*Ialtt7l*. h7>X77^- h£«J* 

-r>l^^^ftiim^Lr=i>^>-9-C7 1<D-«(C|SS6 

Ly-hi:ftLf*lt»VSS, VDDCD«SS£glt& 
P, N&fA'^;H<?)h7>vX^P7 1, 

D[Ztf — hj&^-tih.'fil/W 7XVN, fl^NQC:^*^ 

C7 1 (DfsataiAa^TNicttKLfcN, p&f^^ 

;UgJ(D H^>S>X£ N 7 2, P72i3>f>^C71 
[0 0 1 3] *(C|H4 (A), (B) ^MLtffi*(D 
<7)ii*S§|2 0TM3\ /\V7X[5)S&8rt< h^>v>X$ P 8 

1, n 8 1 <7>€»^(7>y— htsw, ^*;u;§:L -r 

X^t>*S**t-5/^TXaiEVPS-*^L. SttlslEft 

7>>X^P3 1, fch^Jll]K4a> h^>v>X* 4 2 0§ 
* it / W7XIEVP <D#lft L T * *L-e*i«3E3S 
<t LTt^i!)LCtLt>^i3ilHl^3, til 4 

itsu«#ps*iii*La*iHi»4icttj»-r*o ta*isi 

S&4CD h^VvX* N 4 2(i<t^P S0)«^lC|^gLT 

[0014] N^oit*g§l5 or*ii. /\VrxaJEa<v 

psnt*5»tas«tta)iiif**fT^tiiAttT-T Nicaj*« 
^-oN^aszti-f 

[0015] zomom&mfemommnxtitntzih 
ntoftniz* u 7 xma^igKr-r h c <t ic * y m * 

*»it 6»H¥ 2 - 3 3 2 o 6 CfcttD IBK 

aao^BHs^/a** ft LTH«i3iHiBia - e^'rBi 5 

BlllSS6[C*D^r. tSVDD, VSSi(Dtt^lt 
A-f TXai± V N ^ tb^"T £ £ £ t (C*IW«*C <D 
^Kci^SLTA-rrxmiEVN^^ ■ f?iL*^T5/<>r 
7X0S&1 5 <l^-NQ(DU^;U^v^ h Lrfi^-s 
QjtU^lt-&U^v7 h0Kl 6^, I^VDD, V 

s s as t// <-r r x mi± v n (d<d«$& $ s it n q * 

[0 0 16] ^IC. El5^#^LTs Vt&<D&2<D$£U 

mm v d d u^;nc*j»asT t d omrnrn^ o zmmv 

P 1 5 1 lt*7&m, N 1 5 1 i 
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h7>vX^P152, N152, N153<t(C 

17 14. K5>X77y- h*i*t* P 
17 2, N 1 7 1 &t*i\Zlt>#Wiht*y C*l* h^> 
N 1 7 1 LTl/^k>7 hHl» 

CDtti^lfi^S h7>vX^ N 1 7 3<Dy— hlCftSS 
*T3o *fc. h^>vX$P17 3, N172lit7« 

B£tty» h7>y«pi74fl)y-htt»vDD 

iO)M**lM* h5>vX* N 1 7 3(0$*— h£«»V 
s s b 0111(4/ W -f > tf-y ft y ±& Lfcft 

7o 

B1 5(4 h^>vX* P 1 5 1 lt*>VM. N 1 5 1 14 

*7VMb&y+ Lfc^ot h7>v^ P 1 5 214* 

^^S^rftU. h7>vX^N152, N153CU4S 
2S#3E+i"£*/ SEE V N (4 h 5 > S'X 1 530 

h7>vX^N61, L"<;Uv? hUSSi e<o h^>v> 
X* N 1 6 1 \ttZ?#Lmtt£ tj % h7>vX^P6 2 ( 

N6 1(7) KU>f >*</\>r>r >fcf— #>X#S<tft£tf> 
"Cs tb^l^NQ(DL/^;UI4^S!jlEia6-e(4^*b>ft< 
ft^o tb^HSSl 7 t?(4s h7>vX^P17 2, N1 

7 1 3&^6fit* h7>X77^- hlt*Z>ttmtUy % U 
^JUf>7K@Sl 6 fr&<D«*SQ £fc. 

h7>vX^P173, N 1 7 2<X>#^(4^->«®<tft 
#^0>y— KC^+L-F+LfllJBVDD, vss$«« 
"T^CtlCcfcy h7>vX^ P 1 7 4, N173£&$r 

[ooi8] ±m<Dvt*(Dm2 0)mnmzmitNmmp% 
mz h5>^>(Dfi*atac ufc pfiJtus t ^s* 

[0 0 19] 

frp, NH*©Sa>**B»*at5ijic«|jt4fcA/<-f rx 
B»0)5IHl«SlEA<*#<tt«tL^*ja*<*ofc. 
[0 0 2 0] Sfc. W7X0&£^£f;: 

[002 1] *#&Wa>BM(4. /W7XEltt*dt?;H* 
*3K * « 6 <t 1 1, ic * £ ti/J^-t? # « XlFif 

[0 0 2 2] 

**wa>;iistii««f4. 
« 1 <D'U7*mi£o&&izfc&LTmtt?z>m 1 

«« lb 1 a>2ntt#« a*-r*t?* ^ ommstttb . 



mos h^>^x*0a^&rt«jBia>»«»4:, me 

SS 1 (3)/ W 7XBEi:afitta)» 20)/^ 7X«E<0ft 

ttira* Lxmft-r *>m 3 eoasx** LSMa>fg 2 a> 
A^maxKitcefLrmm urn 2 ommm^i 
&j3?z>m2omm\B\mt. siieib 2 txsqeg) 

a>»20)tti*«^*fflAi-r4«asMos h7>vx^ 

• x*3IIMMMI(::*5ivc. «1, !g2om;Tgtf>«*&£ 
SltttlSSRl. « 2 (D/WrxBEO)** 

^rxai±<Dtti*te«fet;eih<D*]»*fr5/<-rTxas 

[0 0 2 3] 

i*aa>««K*r=i4*aa>#iiBX*/a=p*»LrH 

«5(D^S(D3l»SBS(4. OXlMlflMa) P 

a<z>««» 2 o * ^m^msjuss 3 fc t/ai * ©ss 4 £ 

«blt«a 2 <b N £!<7>i£fglS 5 0 <t £il<7>^Sj[n]&& 6 & 
cfct/til^[sl£S7*^t;lgt§S5<t(c*D^-C. 1SVD 
D, VSS<D(ftj££gHv<-f 7XBEEV P. VN£fcii2) 
"T ^><t £ t (cfflfMK E0> L/X;UO£§ LT/nV 7X1 
EEvp, ■ f9Jt£fr3/<-f 7XI3S&1 

[0 0 2 4] MVyxHBSl (4^I^1^E(DU^HC|S 
5*IW»1 1 /W7X1EVP, VNJMW 

-f7X«1 ztzmnzo 

[0 0 2 5] MttMM K4. *a»«Lfcy-hl=«l» 

WiKOV-XStlVDD, VSS(CggEL/cP, N 
f^^»h7>vX^P11, N1 y- h£ 

h7>vX^P1 KDKL/-OICV-XS1SVDDI: 
K >&B& P izzti^tit&m Ltz P T + ^fo&to h 
7>vx^pi 2<t. y-nc«(»«#Ea>«Wftt*(t 

V-XS1?IV SSCK U-f >^S)iS N (C*tL-F*L»tt 
L/cN^-v^yuglo h7>vX^ N 1 2<t*{ft^^) 0 
[0 0 2 6] /\V7 7 XaJ1 2(4. V-X$I;IVDDC 

Lf;Pft^H0h7>vX^P13i:, >f— hfcftij 
MtE©«««itV-x«»jSPi: KU>T >*85jS 

NlC^+l^ttfg^LfcP^-V^U^CD h^>v>X^ P 1 

4<t. v— x*«avssizy— hi Ku-f >£*ilf£ 

vx^ N 1 3££«a_6 0 
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[0027] m 1 Lx*mM(M&m<D®i$ 
ctiicj; u h7>vx^ p 1 2(*y— hicsaasmvD 

D £ h V —X RQ IE VGSI*OV<tftS(D 

-e^-^tts^^^c h^>vx* n i 2(*y— h 

lcS3Smi±v s s h V— xpagJEv g s 
1*0 v<tftS<7>T?B4ilc;f ?#^<hftS 0 

- K V - X M m E V G S I * V P t ft £ (7> T? * > # S <t ft 

3(D>f— h- Kb>f><l:h7>vX^P14(DV-X^ 
l*H«fi£fty c©«Sfi P i:Sfi/<-f 7X«E v P $ j6 
£-fS e C01EV Pli h^Vi^X* P 1 30>/\*>f7X 

— h7>vX^P14, N 1 3 O&KG) K U'f 
>(±H«fitfty C<7)Sfi£NlC/^:rx^I±VN£&± 
•T£o CO)tEVNliJf-ft-K»«*lxfc h7>i>X 
$N 1 3 Txm;lilircfe^m/±l^T^f£ltm^VS 
S <fcyS&l*{t£ftSo 

[0 0 2 8]^C, iS*SS2(DS»IsI»3, ffl*|sltt4 
0#^(Dh7>yX$P3 1, P 4 20)^— 
^EVPSftliL, i£*S3§5<DMU][pJS&6, UJjIbIK 
7 h5>5?X* N 6 1 , P 7 20)?— MC/<>f 

rx«ffVN*«Mfrr*cfci=j:yc:#i6i«i»2 f 5 
[0 0 2 9] *|c % fi»K«3tnffRlctt % MRME 

1 tf^ttB. h7>vX^ N 1 1 A<*>#®<tft£o 

c*Lir«fcy h7>vX^ p 1 2(±y— HzWSWEvs 

IJEVDD<tftS 0 CtLlCcty h^>vX$ P 1 3l±>r 

- D D A<0«SS*iy- h V-XBHEV 
GSUfcO V kUha>t**Z?1RmttSLho h7>v 

x* p 1 4iiv— x*<S3SiaEVDD u><;u<tfty y— 

mc«»wev d D3&<fltj&**Ly— h v-xrasEVG 

X*N1 2tty-Kc«JBf|BEVDD*<«tt**ty-h 
V — X Pel S l± V G S ( t V D D t ft 3 (7) T? * > #B £ ft 
y. afjSNlcffittLfcKU-rvfiVSSLy^uirft-Bo 
h^>ixX^ N 1 3<D?— h V— XP B m±VGS(iy— 

0 vtfty^-^«IBtft4o LfzA<oT\ /^7XBB 
h7>vx^ p 1 4A<?h^j|*®-cfc^z<h^t> 

h7>vX^P13, N 1 3±A<iMff**U /\V7Xi 
3!t*<a+Lftl\. *^^7XtEVP, VNli-^tL^ 
VDD, VSStftSo 

[0 0 3 0] 3fclC % it*S^2(D^aiElS&3, U*@tt4 

^0h7>vx^P3i, P4 2o>y— hc«m 



E V D D UK;KD/\V 7X1E V P SttJSt S t ^ #CD 

•fe5cc**i^*i»#*f»jh-r*o sr. h7>vx^p 

3 1 (D<f— McU^UVDD^ttte-f h7>vX 
£ P3 1(DV— X(7>u^;nit<ttirS;TSSl±VDDT* 
fc*(DT?y— hv— Xfc1«J£liO*fcy. *:?#B<tft 
So L^<otga>lth7>vX^P3 2 ( P3 3*>£ 
tfft<fh7>vXi»N3 1, N3 2lC»-r««3ft<D«J& 
*<<9ltL. h7>vX^P33, N3 20)KU-f>*l 

7>vX^P4 2 COy— HcmJEVDD£tt$&-f C 
<7> h^>i>X* P 4 2(7>V— X^L/^Uitilrt^lI 
MS V D D-Cfc 5<DT?y- h V— XRSJBffliO t ft y . 

t^ttSi^^o ctuccfcyai^ffl^T p(c*rfs*tm 

[003 1 ] B«lc. 4NB»5a>SKll§lS6 t tiS^ESS 
7<D£-*tf> h^>v>X* N 6 1 . P7 2(D^- MC«S 

ievss u^K7>/<-r7'xmJEvN*(ft*&-rs < t. it 

itlJ-So "fft*^ K7>vX^N6 1^t7^t^ 
at»h7>^N6 2, N6 3fccfct/Mh7 
>vX^P6 1, P 6 2lC»-r*«S([fl>«JftA<ffjhU. 
h7>vX^ N 6 3, P 6 2<D KL-f >#Jif£|jcj£<7>-f 
>t°— ^>X^±#Lfl^NQ(DU^;Uli^^<!:ftSo 

[0 0 3 2] *^B^(Ol|2(D*)5fe(7)^(D/\V7 7 
I*. h7>vX* P 1 4(7)ftyicy~ h£ h7>vX^ 

P 1 2 0>>f— h<h*jlJgSELycN^^^;u^cD h^>v 
X^N1 4fSt^)AV7XSl 2 Ajl^SZitfe 

So 

[00 3 3] »ftico^ri**ia>*Jta)»ttfcRi«-c 

fe-S)o 

[0 0 3 4] 

ill*, f 1, l20A'-f7^1EVP, VN©£-*£f£ 
±f * i: 1 1 E <0«$SICE5S U T c ^ ^, / U 

7X1EVP, VNCDdl^fc.fel/^ihro^^ft-p/W 

i-is«i!i^ <t i&.mnm$L®ft t * «j§^> *<x- ^ ^ 

[|21ffi<7)fSS*fei$iB^] 
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[0 2] *nw0mmmism<bm2o>mMo>Mm2:7K-? 
[0 3] »mmfemz&*Lconn&i&<D-m£7*ir 

[04] tt*(7>m 1 CO;H^ii*SS(O-^J*^-riHlS&0-r 

[Ei 5] «6*©«2©giit«jeis<»-«ii*^-ria»iaT? 
[ft*4>Mn 

1, 1A, 8, 9, 15 

2, 5, 20, 50 ii^ig 



3. 6 ^gjEifc 

4, 7, 1 7 fcii;£)[5]g& 

1 1 

1 2 /\V7^9 

1 6 U^Ui/? hlslSS 

N11-N14, N31, N32, N41, N42, N 
61~N63. N71, N72, N151, N152, 
N171~N173, P1 1-P14, P31-P3 
3, P41, P42, P61, P62, P71, P7 
2, P151-P153, P171-P174 



[01 ] 



oVDD 




12] 



P)l 

HE 



l Nil 



1A_ M7Xl2l» 

•VDD 
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